Under long day conditions, the grain number, plant height, and heading date7 (Ghd7) is a key regulatory gene in effects on yield related traits such as the number of spikelets per panicle, and heading date. The Ghd7 codes for a CO, COfrom the other CCT family proteins. In the current study, the evolutionary relationships of putative orthologs of Ghd7 the genus Oryza is assessed via computational approaches. The gene tree and synteny of Ghd7 orthologs of nine Oryza species using genomic, coding, and polypeptide sequences of the putative Ghd7 orthologs and adjacent genes retrieved from the to be highly conserved (> 95 %) across the Oryza species, including the CCT domain. The length and the composition tree revealed earlier divergence of Oryza brachyantha (diploid F genome) and Oryza punctata (diploid B genome) from the diploid species carrying an A genome. The A genome carriers African-origin species. The movement of the syntenic blocks comprising putative orthologs of Ghd7 and its adjacent genes in 0.5 Mbp region revealed complex relationships, especially . Ghd7 movement across syntenic and non-syntenic regions.
INTRODUCTION
Rice (Oryza sativa L.) is the second largest cereal production of 494.9 million tons in the year 2014/2015 (FAO, 2016) . It is the food staple for more than half of the 2016). Accordingly, the food production needs to be staple food crops such as rice.
Rice yield is determined by the number of panicles per plant, number of spikelets per panicle and 1000-grain parameters and is under the regulation of many genes including HEADING DATE 3a (Hd3a) and RICE
FLOWERING LOCUS T 1 (RFT1 et al., 2008). The GRAIN NUMBER, PLANT HEIGHT, AND HEADING DATE 7 (Ghd7) regulates genes involved in
Ghd7 alters the expression of the EARLY HEADING DATE 1 (Ehd1) through the CONSTANS-LIKE 10 (OsCOL10) (Tan et al Hd3a and RFT1 2013; Shrestha et al., 2014) . Further, the Ghd7 drought tolerance, such as genes involved in scavenging/ producing reactive oxygen species (ROS) and those involved in abiotic stress-responses (Weng et al., 2014) .
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Journal of the National Science Foundation of Sri Lanka 45 (3) Under drought the expression of Ghd7 suppressed (Weng et al., 2014) and thus, could affect the Hence, Ghd7 yield determination and abiotic stress responses in rice.
The reconstruction of a gene tree using orthologs connections (Wang et al Ghd7 1988 ). An insight of the events that took place during the evolution of Ghd7 can be understood based on the variations in gene structure and composition (regulatory elements, motifs, domains, and intron/exon regions) and by understanding the syntenic relationships in comparable genomes.
The Ghd7 evolution pre-dates the divergence of rice from other grass species such as purple false brome (Brachypodium distachyon Zea mays) and sorghum (Sorghum bicolor) (Yang et al., 2012 Yang et al. (2012) . Further, a Ghd7 gene tree exclusive to genus Oryza has not been reconstructed to reveal the evolution of the Ghd7.
Studying the Ghd7 Oryza
confounded at the species level. Hence, in the current study, the DNA polymorphisms and nucleotide diversity of the Ghd7 putative orthologs in genus Oryza relationships of the chromosomal regions harbouring Ghd7 trends of the Ghd7 in the genus Oryza.
METHODOLOGY
Nucleotide diversity analysis and reconstruction of Ghd7 gene tree Biological Sequences (IBS) v1.0 (Liu et al., 2015) .
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Synteny mapping of Ghd7
The (Liu et al., 2015) .
RESULTS AND DISCUSSION
The 
Mining evolutionary trends of Ghd7
consists of genera Leersia and Oryza, to have diverged from each other 20 million years ago CDS phylogentic tree of Ghd7 Ghd7 putative ortholog of L. perrieri representing the sister-genus Leersia. The resulted phylogeny revealed strong evidence depicting evolutionary trends of Ghd7 Oryza (Figure 2 ). According to Hillis and Bull (1993), a BS > 70 can be considered as strong evidence to consider a presented branching pattern gene tree of Ghd7, OBGhd7 is placed basally to the OPUNCGhd7 (Figure 2 ). The remaining species supported (BS = 100) monophyletic clades (Clade I and Clade II; Figure 2 carrying the putative orthologs of Ghd7 and its adjacent/ overlapping genes indicate a complex gene movement.
As an example, the Ghd7 ortholog of has moved from the chromosome 7 to chromosome 1 in O. nivara, and the putative ortholog of the gene adjacent to Ghd7 in chromosome 7 to chromosome 12 in O. nivara (Figure 3 
CONCLUSION
It is evident that Ghd7 has undergone a positive selection in its evolutionary history and carries a comparatively conserved CDS region, especially at the CCT domain, Ghd7 the geographic separation of the Asian and Africanorigin rice, and their independent evolution. The syntenic relationships of the orthologs of Ghd7 and its adjacent genes Oryza of descent of Ghd7 relationships depicted by the species evolution.
